Aspartate-like immunoreactivity in primary afferent neurons.
There is now good evidence that amino acids act as neurotransmitters in primary afferent neurons of dorsal root ganglia. Glutamate is the primary candidate for such a role, and there are reasons to believe that release of glutamate may be accompanied by the release of other neuroactive substances. Using immunocytochemical techniques, we have tested the hypothesis that some dorsal root ganglion neurons contain elevated levels of aspartate as well as glutamate. Antisera raised against conjugates of aspartate or glutamate were used for this purpose. Blocking experiments confirmed that these antibodies were specific to their antigens in cryostat sections of dorsal root ganglia. Aspartate immunoreactivity was found in approximately 30% of neurons in cervical dorsal root ganglia. The relation between cell size and staining intensity for aspartate was examined using quantitative video microscopy; the great majority of cells immunopositive for aspartate were small (15-30 microns in diameter); about 85% of these cells stained for aspartate, although staining intensities varied over a wide range. By reacting consecutive sections with anti-aspartate and anti-glutamate it was shown that elevated levels of aspartate were found in the same cells which contained elevated levels of glutamate. By measuring the staining intensity of individual cells for both aspartate and glutamate, it was also shown that there was a positive correlation between staining intensity and, presumably, concentration of the two amino acids. The presence of high levels of aspartate in terminals located in the superficial laminae of the dorsal horn was verified by pre- and post-embedding immunocytochemistry with the electron microscope. Aspartate was demonstrated in scalloped terminals, including dark scalloped terminals believed to be associated with unmyelinated fibers of nociceptors. This evidence supports the hypothesis that aspartate as well as glutamate is present in the cell bodies and terminals of nociceptive primary afferents, and may be released by the terminals of these afferents to activate neurons in the superficial laminae of the dorsal horn.